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TABLE t. SUMMARY OF RESULTS Of MENTHOL PERCEPTION STUDIES 


Uhriq's Study (11) 


Prototype 

Configuration 

Range of 2 Estimated 

Tobacco Menthol Detectable Change (2) 

Range Smoke 
Menthol (mq/ciq) 

Estimated 
Detectable chanqe 

FTC Smoke 

'Tar* Nicotine 

mq/ciq mq/ciq 





mq/ciq 

yg/putf 


SALEM 85 

0.09-0.42 

0.08 . ~ 

A 

0.11 

12 ~ 

16.3 1.2 

Control. 

0.30 

- 

0.41 



16.3 1.2 

SALEM Lts 85 

0.11-0.49 

0.09 


0.062 

7 

11.0 0.88 

Control 

0.35 


0.24 



11.0 0.88 

VANTAGE M 85 

0.42-0.58 

0.13 


0.066 

7 

10.8 0.84 

Control 

0.55 

a 

0.28 



10.8 0.84 

NOW M 85 

0.71-1.00 

0.18 


0.028 

4 

2.0 0.17 

Control 

1.05 


0.16 



• 2.0 0.17 



Menthol/Nicotine RSM (7) 


« 


SALEM Lts 85 

0.11-0,75 

0.06 B 

0.07-0.62 

0.07 

8 

9.5-12.7 0.6-1.0 



0.15C 

0.07-0.62 

0.15 

17 

9.5-12.7 0.6-1.0 



Menthol/Moisture RSM (10) 




SALEM Lts 85° 

.51-.85 

0.07 B 

0.48-0.77 

0.05 

5-7 

9.5-10.5 



ATG Study (4) 





VANTAGE Ultra 



0.27-0.33 

0.06 

8 

3.9-4-9 0.34-0.38 



Menthol Perception Study (6) 



* 

SALEM Lts 85 

0.36 

E 

0.20-0.28 

, .08 

9 

7.8-8.7 0.65-0.57 

SALEM Lts 100 

0.26-0.31 

E 

0.35-0.25 

.10 

8 12.1-9.4 1.04-0.78 f 

A - Not determined C - 

FF-M smokers 

E - 

No change 

since smoke menthol deliveries 


B - FFLT-M smokers D - Moisture range set at 11.5-12.52 changed because of construction parameters. 

LQ>*6 09TTS 


Source: https://www.industrydocuments.ucsf.edu/docs/qldj0001 


B. SMOKE STUDIES OF MENTHOLATED CIGARETTES 

»■ '•i 

1. Introduction 

9 

t The delivery mechanism for menthol in cigarettes is not well understood. 

Hhat is known today is that the transfer rate of menthol as well as other 
volatile flavorants is extremely poor. Menthol has long been a major 
cigarette flavorant and several investigators have reported limited smoke 
distribution data. There is a continuing need for investigation into the 
mechanism(s) by which menthol is delivered to the smoke. Once these 
mechanisms are understood perhaps the efficiency of menthol delivery can be 
enhanced. j 

2. Review of Work on the Fate of Menthol During Smoking 


Three studies have examined the partitioning of menthol during smoking to 
mainstream smoke, sidestream smoke, and butt/ash. The first study was 
conducted by Newell and Latimer (1). They collected mainstream and 
sidestream TPM, butts, and filters from 1963 SALEM KS products and analyzed 
them for menthol. Their results are presented in the following table. 


TABLE I. PERCENT OF MENTHOL IN SALEM CIGARETTE SMOKE FRACTIONS 


Run 

Mainstream 

Sidestream 

Butts and Filters 

Total 

1 

20.0 

19.2 

33.4 

72.6 

2 

21.6 

18.1 

32.1 

71.8 

3 

21.1 

17.4 

35.1 

73.6 

Average 

21.2 +0.6 

18.2 +0.6 

33-5 *1.0 

72.7 +2.0 

Percent deviation ^rom mean: 





2.8 

3.3 

3-0 

2.7 


Under the conditions of this experiment, approximately 73 percent or the 
menthol in the SALEM cigarettes was accounted Tor as unchanged menthol in the 
solid smoke (TPM), butt, and filters. Approximately 21 percent of the 
menthol was in the mainstream TPM and 18 percent in the sidestream TPM. The 
second study was also conducted by Newell (2), This atudy used the inverse 
isotope dilution analysis of 14 C- menthol (R) ror the determination of the 
amount of menthol distilled unchanged into the total mainstream and 
sidestream solids (gases), butts, and filters. The cigarettes used were 1966 
SALEM KS. The results of this experiment are presented in Table II. 
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TABLE II. PATE OF MEHTHOL-C 3 - * IH CIGARETTE SMOKE 

| (Run A) 

Fraction % Q f Recovered Activity 


Mainstream Solids 

41.4 

(unchanged menthol, 39*9) 

Sidestream Solids 

33.3 

(unchanged menthol, 30.6) 

Butts and Filters 

20.5 

Gases (MS and SS) 

3.9 
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About 42 percent of the activity was found in the mainstream solids with 96 
percent of that amount consisting of unchanged menthol. Another 33 percent 
of the activity recovered was found in the sidestream with 92% of this amount 
consisting of unchanged menthol. The remaining 20 percent of the activity 
was in the butts and filters. (The amount of activity in the gaseous 
fractions was small.) Over 95 percent of the -menthol (R) applied wbs 
recovered as unchanged menthol. 


The final study to date was conducted by Jenkins et al. (3). In that study, 
the distribution of '♦C-menthoi (U) and its combustion and pyrolysis products 
in cigarette smoke were examined. Jenkins et al. used non-filtered 70mm 
non-mentholated cigarettes which were mentholated by spiking, employing a 
syringe technique (3). The mainstream smoke contained 28.9 percent of the 
total activity'with 44 l 2% in the sidestream smoke and 26.9)6 in the butt. He 
found that the major 1 4c-menthol smoke product was unchanged menthol (>98 
percent). The table below shows the results of Jenkins' study and a 
comparison of all three studies. 

TABLE III. A COMPARISON OF TOTAL SMOKE DISTRIBUTION (%) FOR MEKTHOL IH THE THREE 

STUDIES BY JENKIKS AND NEWELL -- 


Smoke Phase 
Sidestream gas 
Sidestream TPM 
Mainstream gas 
Mainstream TPM 


Jenkins (31 


Hewell (2) 


Newell (I] 


The three studies are in close agreement even though the smoking techniques, 
the cigarettes employed, and the analytical methods varied greatly. 

Summary 


Based on the present studies, it appears that the total amount of menthol 
available to mainstream smoke ranges from 30 to 35)6 of the applied level 
based on analysis of mainstream particulate and gas phases. This agrees with 
the value of 34)6 reported recently by Norman et al. in a report dealing with 
the effects of cigarette construction parameters on menthol cigarette 
performance (5). Currently, our products deliver approximately 5 to 15)6 of 
the applied menthol. Norman’s study (5) indicated that increased levels of 
ventilation and decreased levels of filtering efficiency may allow us to 
improve the efficiency of the menthol available for delivery to the smoker. 
This is consistent with the findings of V. Norman ( 4 ) who found that menthol 
had the lowest % yield reduction in delivery as air dilution increased, 
compared to other major smoke components like 'tar', nicotine, and phenol. 
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